
OLead As A Stormwater Runoff Pollutant
~ Lead Contaminated Soil Issues

California Department of Health Services (now Department : Substances
G. Fred Lee, PhD, PE, DEE and Anne Jones-Lee, PhD Control - DTSC) Established 1,000 mg/kg Dry Weight Total Lead as a

¯ G. Fred Lee & Associates Concentration in a Waste that Would Cause the Waste to Be Classified as a
El Macero, CA Hazardous Waste

ph: 916-753-9630
fx: 916-753-9956 Highway Stormwater Runoff,Conveyance Structures Accumulate Particulates
gfredlee@aol.com which at Times Have Concentrations of Lead above DTSC Total Threshold Limit

http:llmembers.aol.comlgfredleelgfl.htm Concentration (TTLC) of 1,000 mg/kg.

NRDC vs. Caltrans District 7 Lawsuit Resulted in Decision that Is Causing
Lead Is a Constituent in Urban Area Street and Highway Stormwater Runoff Caltrans to Spend Millions of Dollars Managing Highway Stormwater Runoff
that Is of Concern Because of Its Potential Impacts on Aquatic Life and Public Conveyance Structures’ Accumulated Sediments as a Hazardous Waste
Health Because of their Lead Content

Review Current State of Knowledge on Public Health and Environmental Judge Ruled that Since DTSC Had Classified Sediments with Lead above 1,000
Impacts of UrbanArea Street and HighwayStormwater Runoff-Associated Lead mg/kg as a Hazardous Waste, Sediments that Become Wastes Must Be
and Lead Contaminated Soils Near Highways and Streets Hazardous to Aquatic Life

Did Not Understand the Basis for the Lead TTLC Value
Not Related to Aquatic Life Impacts

Potential Public Health and Water Quality Significance of Lead                                                                                u’~

Lead Concentrations in Urban Area Street and Highway Stormwater Runoff Lead-Containing Soils as a Hazardous Waste 03
Frequently Exceeds US EPA Water Quality Criteria

Some Soils in Urban Centers and Near Highways Contain Lead above .1,000 ~"
Potential Toxicity to Aquatic Life mg/kg, i.e., If These Soils Become a Waste, Must Be Managed as a Hazardous ~
Potential Bioaccumulation to Excessive Levels in Receiving Water Fish Waste ~

Lead Concentrations in Soils Near Urban Area Streets and Highways Sufficient Much More Expensive Management
i~1

to Be Threat to Children’s Health Who Consume the Soils During Play Activities
DTSC Is in Process of Revising its Hazardous Waste Classification Approaches,

Former Use of Lead as an Additive in Gasoline Caused Many Soils near Including TTLC Value for Lead
Highways and Streets to Accumulate Potentially Hazardous Levels of Lead

Proposed Revision is 8,500 mg/kg
Unleaded Gasoline Still Contains Potentially Significant Amounts of Lead

Caltrans Stormwater Runoff Conveyance Structure Sediments as Well
as Urban Area Street and Highway-Associated Soils Will No Longer Be
Classified as Hazardous Waste Under DTSC Proposed Reclassification
Approach



Lead as a Threat to Children’s Health
Aquatic Life Water Quality Impacts of Lead

It Has Been Known for Almost 30 Years that the Lead in Urban and
Lead Is Recognized as One of the Most Significant Environmental Causes of Highway Stormwater Runoff Derived from Vehicular T~affJc Is In Non-Toxic,
Adverse Impacts to the Health of Children Non-Available Form

Young Children Te~d to Be Impacted by Lead through Neurological Damage at Should Not Use Total Lead to Evaluate Conformance to US EPA Water Quality
Much Lower Concentrations than Have Been Found to Impact Adults Criteria

Even Soluble Lead Likely~Over-Estimates Water Quality Impacts of Lead to
Some Areas Regulate Soil Lead as Safe for Children’s Play at 50 to 100 mg/kg Aquatic Life

US EPA and State of California DTSC Recommended Soil Lead Values as Safe Cannot Estimate Toxic Lead Based on Chemical Analysis
for Children Are Soils with Lead Less than 400 mg/kg

Must Use Toxicity Tests and TIEs to Evaluate Whether Lead in Urban
At Lead Concentrations between 400 to 2,000 mg/kg, Restrictions Should Be Area Street and Highway Runoff Is Potentially Adverse to Receiving
Implemented to Restrict Children’s Exposure to Bare Soil Water Aquatic Life - Requires Site-Specific Studies

Above 2.000 mglkg, Public Notice of Lead-Contaminated Soil Should Be Issued
and Conditions Monitored

Sediment Quality Impacts
¯ Above 5,000 mg/kg, Contaminated Soil Removal ActionShould Be-
Imolemented Urban Area Street and Highway Stormwater Runoff-Associated Lead

Accumulates in Receiving Water Sediments

Should Not Try to Use Chemically-Base~l Sediment Quality Guidelines, Such as

US EPA Hazardous Waste Classification Long and Morgan Guidelines, to Estimate Water Quality Significance of Lead in
Sediments

Based on TCLP Tests, Leaching of Lead from Wastes Under Simulated Co-Occurrence-Based Values Technically Invalid-Based on Total
Municipal Landfill Conditions Concentrations of Constituent

If Leachable Lead in TCLP above 5 rag/L, Waste Is a Hazardous Waste
Based on 100 times Lead Drinking Water MCL Must Use Sediment Toxicity Tests and Sediment-Based TIEs to Determine

Arbitrarily Developed Value Whether Lead in Sediments is in a Toxic, Available Form and Therefore
Over-Protective in Some Areas; Under-Protective in Others Potentially Adverse to Water Quality

Only Applicable to Landfill Disposal Situations
Not Applicable to Classification of a Soil as a
Hazardous Waste which Requires Management

Revised Drinking Water MCL Now 15 pg/L Bioaccumulation of Lead in Fish
US EPA Still Using 5 mg/L Leachable Lead as Hazardous Waste
Classification Level In Some Instances Lead Bioaccumulates in Fish Tissue to Sufficient Extent to

Represent a Hazard to Children Who Consume the Fish as Food
DTSC Proposed to Decrease TCLP Leachable Lead for Hazardous
Waste Classification to 1.5 mg/L, i.e. 100 times the Drinking Lead Fish Tissue Concentrations above 0.3 mg/kg for a One-Meal-per-

Water MCL
Week Consumption Rate Potentially Hazardous to Children

Could Cause Soils that Become Wastes that Have Not in the Past Unknown Whether Urban Area Street and Highway Stormwater Runoff and
Been Classified as Hazardous Waste to Become Classified as a Associated Soil Lead Is in a Form that Could Bioaccumulate in Aquatic Life
Hazardous Waste in California Tissue to Hazardous Levels

Doubtful that This Is a Problem
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Effluent Toxicity Testing
G. Fred Lee. Ph.D., P.E. and Anne Jones-Lee, Ph.D.- G. Fad Lee & AssociatedF.nviroQual .El Mece~o. CA

Appropriate" Use of Numeric Chemical

The National Environmental Jourqal.... Concentragon-Based Water Quality Criteria
6! 1):60-63 !1995|

O. Fred L~ ~md AnneJoue.,~-L~
995 the U.S. Environmental Protection Agency (EPA) ~ ~ Lzz ~ J~ocun~ ~29a E. ~-, ]P~ct.an Dsur~ Ec M, tcrJ~ C,f ~bZ#-ZO0~

,,lvoQzted a two-pat approach for water pollution �onuol
involving chemical concentration-based ©flluem LLmtt~ for those parameters for which water quality cdtefla had been devel. INTRODUCTION
olP..d and toxicity test.based effluent limitations. "The chcndcal-specific component was designed to payee exccedances of lnox.zsing attention h bch~ given m d~e cost-effecfiv~ness of chemical co~umlnanr
water quality criteria values in omblen~ waters tcc’eiv|ng point :tad non-point source discharges or runoff; the w~er quality centre| program est~lL~hed to zz~ce toxicity to zquadc life in the ~.e~o[unm and
criteria were, in large pat. developed to be chrdnic-exposum, safe concentrations for seasidve aquadc orgmdsms. The toxic-- sedTuncnt, tad cxa:s~ bio~:cumulafion ofcont~mh~znu in ~c fife. E,raI~adon and

it7 test component was designed to indicate potential toxicity effects associated with ~n activity, to account for the possible control of ch~nlcal cont~nlnamz has gcnerafiy focu.~d on either the efl~cts of the

p~seoce of’a toxic contaminant that did not have s water quality cdteflon, zmd to provide the opportunity for site-specific tun- contzmh~nt(s) on zqualc or~ (blologic~] d~c~-based approzchc~), or on

lag of the chemical-specific criteria for syn~sm, ~gonlm~ Of~.ndcd a~llab|ti~J. ~ expo~u~ situsdons, on ~ ~ (chem~c~ con=ntmlo~-Imed
Owing to their comp~r~fi~ ~impllchy ~d ostemible ease of appHcabon,

EPA has ~lnce expanded It.~ recommnnded appmachee tō Short-lerm chronic tax,oily testing of the waters In the chemical con~entr~tlon-ba~l st~re ~¯t~r quafity st~nda~ ba~ed on or equivalent to
Include n direct measure of biological characterletlcs region ~wed no aquaHc life toxicity, but US EPA numeric water quafity czlre~ am being inc~asing{y REed upon as
(biological Cdleda) of surface waters. The hieing/eel criteria ¯ Numedc water quality cdtedl (or standards equivalent to independendy sppllc~hle z~-g~ato~ tool, for th~ assessment, protection, and/or I,~
focus on the numbem, lypes a~d charactedstlc~ of organ~erns b’mm) ware exceedecL ~nhancement of designated beneficial us~ ofequatlc systems. However, th~

¯ present downstream of a dlscharge or runoff compar~ wilh At that time. EPA stated that even under such (lay u~e of such ~it~ziz ~ st~z~,~s La3rJy ignores dze aqueous envlmnment=t ;
~e numbers, types and charsctedstlos expected based on circumstances, the dLscharger or sourcl of Itlnoff would have cheatsW and tax,’elegy of" cont,u~Jmnts, the w~rsr--rJ~ or nezr-wonr-c’~e
~e aquatic life habitat charsctadstlcs. A number of states to implement control programs to eliminate Iha exceedances foun~Lzdon of tho~ cz~t¢~{z, and d~ f"zct d~r th~n: b ¯ ~ Ixxly of" com~minants
l~ve devek~ biological crtieda and have been us~g them of the water quality cflterla or standards, or change Ihe for which nume~c conc~ntntlon cz’ituia do not ~xisr. Each of ther~ factors ~’
in water pollution conlrol programs, standards. It was reported to be EPA’I position under the diminJsh~ the n:~b~t~ of the ext~pol,don of chemical (oncenu’~tions to impacts

At a | 992 EPA workshop on water quality criteda end stano policy Of independent applicability tO req~J~a thai s~e-specf~c
on aquadc o~nhms/’o©n~6cld u~n o~rwater, and ren~ re make them more st~n~cnr

dards. EPA rspresentatlves revealed Ihat the Agency would water quality cdteda ~ etandards be developed In o~der Io
than necessary’ to pro~cr designared I~n~ficial uses ofwat~’s. That notwithstanding.

soon be releasing a poeilion paper announcing the policy of Justify nol complying with EPA’s water quality cdterta, or more
"Independent Applicability." The June 1992 Issue el EPA’s properly, state standards equlvalenl to those criteria, the US EPA ~ ~lopted d~ policy of |ndep~ndent Appficzh;l;~y for chemic,I

¯ Newslsltar Water Quality Criteria & Standards." however. It Is appropriate Io question the appropriateness of requking concentration ctlrerla in wl~ich chemic~l-sp~cLfic concentration wlucs z~ appfied

stated that Independent Ap~ty Is EPA’s present position, dischargers and state regulatory agencies to develop ~lta-spe- independent o/" biological eft’acts-based approaches fo~ regulating "water qu~ity’.

and It Is detailed In several documents. That Inconslstancy ~ water quality standards In response Io lt~t scenado ([.e., a They ztc presumed re b~ independendy t~.fi~ble even when they indicate an "cffcct"

nolwlthstandlng, the policy and/or practice of Independent situation In which It had been shown that there was no aquatic thai" is nor supported by bloIogical eft’acts-based approaches, such as toxicity testing

spplic~b/ltly and Its remtiloations for water pollution, control ill life toxicity in the receiving waters lot the dtscharge/nJ~off and and acnzal me~unxrcmentz of blozccumulafion ev~uat~d on ¯ site-specific bzsls.

lie country Imty deserves a Itmrough exsm~naticn, the populations of aquatic life In the region of expected impacf
were what would be expected based on habtiat charactedslk:s|.

The Problem with independent Applicability There have been law attempts to (:levelop sita-specillo water
qualtly standards as outlined In EPA’I Water Quality Criteria

According to EPA in 1992. the three above-mentioned Handbook. As a consequence of the state of Caltlomla Water
~egulatory approaches for the regulation of taxies would be Resources Control Board’s adoption Of EPA cdtarla as state
applicable to all watere, and Ihe approach that was most water quality objectives (standards) in April 1991. a number el
"sensitive." (most limiting| for a particular walerbody would studies have been undertaken In Calllomta in an elfort to
guide managemenl. This led to many questions about how develop site-specific objectives. More than $300.000 were
the policy would barge a situallon in which: spent in such effort In the San Francisco Bay area; mars than
¯ Biological sludles of Ihe receiving waters showed healthy $1.1 mill|on were spenl in efforts to develop ella-specific chic-

and wholesome fish and other aquatic life populations, the de/standards for the Santa Ana River in southern Calilornla.
same as those that would be expected based on habitat However. as discussed below. Ihe lunds spent in trying In
charactensl~cs, and develop site-specilic waist qual~ly objectives for copper in San
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Soil-Lead Remediation ,. r~

Cover Lead-Contaminated Soils with Clean Soil Water Quality and Solid & Hazardous Waste Landfills ~
Evaluation and Management

2 ft Inadequate - 5 ft More Appropriate
Dr. G. Fred Lee and Dr. Anne Jones-Lee have developed a Web Site:

Must Consider Ability to Forever Implement Reliable Use-Restrictions That
Do Not Result in Lead-Containing Soils’ Being Brought to the Surface by http://member=.aol.condgfredlee/gfl.htm

Excavation
Translocatlon by Plants in which they list some of their recent professional papers and reports devoted to public health and

environmental quality aspects of domestic water supply water quality, water and wastewater
Soil-Lead Fixation treatment, water pollution control, and the evaluation and management of impacts of solid and

hazardous waste. The major topic ames of this Web Site are:

May Be Able to "Fix" - Immobilize - Soil-Lead by Addition of Reagents
¯ Landfills - Solid and Hazardous Waste Impact Evaluation and Development

Less Available for Transport and Uptake
¯ Water Quality Evaluation & Management for Wastewater Discharges and Stormwater Ruaoff

Phosphate Addition May Be Effective
¯ Hazardous Chemical Impact - Superfund - Evaluation and Remediation/Mauagement

Davis South Campus Superfund Oversight Committee Activities

¯ Contaminated Sediments - Aquafund - Water Quality Impact Evaluation and Management

Conclusions ¯ Domestic Water Supply Water Quality- Watershed Management

¯ The California TTCL Hazardous Waste Lead Concentration of 1 ,OOO mg/kg ¯ Reuse of Reclaimed Wastewatcr~ for Groundwater Recharge and Shrubbery Irrigation
Over-Estimates the Hazardous Levels of Lead to Adults

¯ Excessive Fertilization/Eutrophication of Lakes, Res¢~,oirs, Estuaries, and Marine Waters
¯ Recent Re-Evaluation of the Public Health Significance of Lead in Soils and

Sediments Increased the Concentrations of Lead Thought to Be Harmful to ¯ Watershed Based Water Quality Management
Children’s Health through Play Activities Sacramento River and Delta Water Quality Issues

Upper Newport Bay, California Water Quality Issues
¯ Particulate Lead Accumulated in Highway Urban Area and Street

Stormwater Conveyance Structures Not Likely a Threat to Public Health ¯ Information on G. Fred Lee & Associates

Unless Concentrations Are above 2,000 mg/kg and Children Frequently Play
on Bare Soils Containing Those Concentrations, for Extended Periods Dr. G. Fred Lee, PE, DEE

G. Fred Lee & Associates
27298 East El Macero Drive¯ Lead in Highway Urban Area and Street Stormwater Runoff That Exceeds
El Macero, California 956 ! 8-1005US EPA Water Quality Criterion Is Not Likely Adverse to Aquatic Life in ph: (916)753-9630

Receiving Water through Either Water Column or Sediment Toxicity fx: (916) 753-9956
E-maih gfredlev@aol.com

Lead in Urban Area Streets and Highway Stormwater Runoff and Associated
Soils Is, in General, Being Over-Regulated Today - Need Site-Specific Evaluation



RECENT PUBLICATIONS OF
G. FRED LEE and ANNE JONES-LEE

Listed below are several of the recent publications and reports prepared by Drs. G. Fred Lee and Anne Jones-Lee pertinent to regulating
lead in stormwater runoffand lead contaminated soils. A copy of these publications may be obtained upon request.

Lee, G.F. and Jones-Lee, A., "Lead as a Stormwater RunoffPollutant," Report of G. Fred Lee & Associates, El Macero, CA, June (1997).

Lee, G.F. and Jones, R.A., "Evaluation of the Public Health and Water Quality Significance of Lead Residues in Soil: The Need for Better
Understanding of Biogeochemistry of Lead," American Chemical Society Symposium on Biogeoehemistry of Terrestrial Systems, April
(1992).

Lee, G.F. and Jones-Lee, A., "Importance of Considering Soil-Lead in Property Site Assessments," Presented at National Ground Waterto
Association Conference, "Environmental Site Assessments: Case Studies and Strategies," Orlando, FL, 23pp, August (1992). ~

L̄ee, G.F. and Jones, R.A., "Redevelopment of Remediated Superfund Sites: Problems with Current Approaches in Providing Long-Term          ~
Public Health Protection," Proe. Environmental Engineering 1991 Specialty.Conference, ASCE, New York, pp. 505-510, July (1991).            m"

Lee, G.F. and Jones, R.A., "Evaluation of Adequacy of Site Remediation for Redevelopment: Site Assessment at Remediated-Redeveloped[
’Superfund’ Sites," Proe. 1991 Environmental Site Assessments Case Studies and Strategies: The Conference, Association of Ground Water
Scientists and Engineers-NWWA, Dublin, OH, pp. 823-837, (1991).

Lee, G.F., "Comments on Proposed Revisions of the California Solid/Hazardous Waste Classification Approach," Report submitted to J.
Carlisle, Dept. of Toxic Substances Control, Cal EPA, Sacramento, CA, January (1996).

Lee, G.F. and Jones-Lee, A., "Development of a S tormwater Runoff Water Quality Evaluation and Management Program for Hazardous
Chemical Sites," To be presented at ASTM Third Symposium on Superfund Risk Assessment, San Diego, CA, January (1998).


